for thiol modification of the channel by ERp44. FurtherThe positive correlation between the state of filling of more, the interaction was sensitive to ER lumenal calthe calcium store and the quantity of calcium released cium with concentrations above 100 M causing dissosuggests that these channels are also subject to regulaciation of ERp44 from the InsP 3 R. This places the tion from the ER/SR lumen. This regulatory mechanism calcium sensitivity of the association within the physiowould thus serve to either promote or inhibit calcium logical range of ER lumenal calcium concentration which release from full or empty stores, thereby preventing ranges between 80 and 200 M when full and decreasing their complete emptying and resulting pathophysiologito between 10 and 100 M following stimulation. The cal consequences. Thus, research has been focused on functional effect of ERp44 on InsP 3 R activity was shown identifying the lumenal calcium sensor for both of these using two separate approaches. By single-cell imaging channels. Although calcium binding sites have been of HeLa cells, the authors demonstrated that agonistidentified on the lumenal face of the InsP 3 R and RyR, induced calcium release was inhibited by overexpreswhether these sites are functional remains contentious sion of ERp44 and potentiated by siRNA-mediated (Sienaert et al., 1996; Ching et al., 2000) . Alternatively, knockdown of endogenous ERp44. No effect of ERp44 overexpression was observed on agonist-induced calit has been proposed that the calcium sensor is located
inhibiting channel opening. Increasing calcium results in a weakening of the complex and channel opening is favored (Gyorke et al., 2004) . The mechanism by which InsP 3 Rs are regulated from the lumen, however, is less clearly defined. Calreticulin has been shown to bind to Redoxing Calcium from the ER InsP 3 Rs in a glycosylation-dependent manner, although the function of this interaction was proposed to promote the correct folding of the channel and not to regulate channel activity (Joseph et al., 1999 In this issue of Cell, using a proteomic approach, Mistorage. Following cellular stimulation, calcium is rekoshiba and colleagues identify a novel InsP 3 R accesleased from the ER/SR principally through the ryanodine sory protein that confers upon the receptor calcium, pH, receptor (RyR) and InsP 3 R calcium release channels. and redox sensitivity (Higo et al., 2005) . In this study, a Subsequently, calcium is sequestered into the store by polypeptide fragment of the InsP 3 R which spans its third ATP consuming pumps known as the sarco-endoplaslumenal loop (containing consensus sites for glycosylamic reticulum calcium ATPases (SERCAs). Thus, the dytion and cysteine residues sensitive to thiol modification) namic equilibrium of these two processes shapes calwas used as bait to fish for interacting partners in a cium signals in amplitude, space, and time ( for thiol modification of the channel by ERp44. FurtherThe positive correlation between the state of filling of more, the interaction was sensitive to ER lumenal calthe calcium store and the quantity of calcium released cium with concentrations above 100 M causing dissosuggests that these channels are also subject to regulaciation of ERp44 from the InsP 3 R. This places the tion from the ER/SR lumen. This regulatory mechanism calcium sensitivity of the association within the physiowould thus serve to either promote or inhibit calcium logical range of ER lumenal calcium concentration which release from full or empty stores, thereby preventing ranges between 80 and 200 M when full and decreasing their complete emptying and resulting pathophysiologito between 10 and 100 M following stimulation. The cal consequences. Thus, research has been focused on functional effect of ERp44 on InsP 3 R activity was shown identifying the lumenal calcium sensor for both of these using two separate approaches. By single-cell imaging channels. Although calcium binding sites have been of HeLa cells, the authors demonstrated that agonistidentified on the lumenal face of the InsP 3 R and RyR, induced calcium release was inhibited by overexpreswhether these sites are functional remains contentious sion of ERp44 and potentiated by siRNA-mediated (Sienaert et al., 1996; Ching et al., 2000) . Alternatively, knockdown of endogenous ERp44. No effect of ERp44 overexpression was observed on agonist-induced calit has been proposed that the calcium sensor is located cium release from COS-7 cells that do not express endogenous type 1 InsP 3 R, confirming the biochemical data. In addition, inhibition of agonist-induced calcium release was lost by mutation of the critical cysteine residues in InsP 3 Rs overexpressed in InsP 3 R knockout DT40 cells. Direct inhibition of InsP 3 R activity was shown by addition of recombinant ERp44 to the ER lumenal side of InsP 3 Rs incorporated into a lipid bilayer. Interestingly, calcium reuptake into the ER is also regulated by redox and calcium. In a recent elegant study from the Camacho laboratory, the thioredoxin ERp57 was shown to regulate SERCA2b activity (Li and Camacho, 2004) . In this study, at high lumenal calcium, ERp57 and its interacting partner calreticulin associate with SERCA2b, inhibiting its activity. Store depletion results in ERp57 dissociation and relief of SERCA2b inhibition. These interactions may also be significant in the cellular response to stress, serving to protect the cell from apoptosis. Indeed, expression of both ERp57 and ERp44 is increased by cellular stress. Furthermore, ERp44 overexpression was shown in the study by Mikoshiba and colleagues to inhibit apoptosis. In conclusion, these studies underline the interdependence of oxidative protein folding and calcium signaling. In addition, they show the importance of InsP 3 -induced calcium release in regulating apoptosis. These findings may bear great significance on the regulation of intracellular signals in cells exposed to oxidative stress such as those in tumors, following growth factor stimulation and following periods of ischemia. The relevance of these novel findings to cellular physiology will only become clear following investigation of calcium signaling in these cellular scenarios. 
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